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Disclosure  to  Promote  the  Right  To  Information 

Whereas  the  Parliament  of  India  has  set  out  to  provide  a  practical  regime  of  right  to 
information  for  citizens  to  secure  access  to  information  under  the  control  of  public  authorities, 
in  order  to  promote  transparency  and  accountability  in  the  working  of  every  public  authority, 
and  whereas  the  attached  publication  of  the  Bureau  of  Indian  Standards  is  of  particular  interest 
to  the  public,  particularly  disadvantaged  communities  and  those  engaged  in  the  pursuit  of 
education  and  knowledge,  the  attached  public  safety  standard  is  made  available  to  promote  the 
timely  dissemination  of  this  information  in  an  accurate  manner  to  the  public. 
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Indian  Standard 

SPECIFICATION  FOR 
STRUCTURAL  STEEL  FOR  CONSTRUCTION  OF  HULLS  OF  SHIPS 

(  Second  Revision  ) 


1-  Scope —Covers  the  requirements  of  rolled  structural  steel  plates,  sections,  flats  and  bars  used 
in  construction  of  hulls  of  ships.  Grade  I  is  intended  for  use  for  ordinary  purposes  while  Grade  II 
and  Grade  III  are  intended  for  special  purposes. 

1.1  This  standard  does  not  cover  rivet  bars  used  in  shipbuilding. 

2.  Terminology  —  For  the  purpose  of  this  standard,  the  following  definitions  shall  apply. 

2.1  Inspecting  Authority — Persons  or  organization  nominated  by  the  purchaser  for  approving  and 
accepting  the  material. 

3.  Supply  of  Material  —  General  requirements  relating  to  the  supply  of  steel  shall  conform  to 
IS  :  8910-1978  'General  technical  delivery  requirements  for  steel  and  steel  products'. 

3.1  The  Inspecting  Authority  shall  have  access  to  witness  production,  inspection  and  testing  of 
material  at  any  convenient  time  to  be  mutually  agreed  between  the  purchaser  and  the  manufacturer. 

4.  Manufacture 

4.1  Steel  shall  be  made  by  open  hearth,  electric,  basic  oxygen  or  any  other  processs  approved  by 
the  purchaser.  In  case  of  steel  made  by  the  basic  oxygen  process,,  the  nitrogen  content  shall  not 
exceed  0*007  percent. 

4.1.1  Grade  I  steel  may  be  of  killed  or  semi-killed  type.  However,  by  a  special  agreement 
between  the  purchaser  and  the  manufacturer,  rimming  quality  steel  maybe  supplied  for  materials 
up  to  12'5  mm  thickness. 

4.1.2  Grade  II  steel  shall  be  of  killed  type  made  with  fine  grain  practice,  with  the  use  of 
aluminium  or  other  grain  refiners.  Aluminium  content  shall  be  assured  at  002  percent  minimum. 
The  minimum  requirement  of  aluminium  shall  not  apply,  if  other  grain  refiners  are  employed* 

4.1.2.1  Grade  II  steel  may  also  be  supplied  semi-killed  in  thickness  up  to  and  including  35  mm 
provided  that  the  steel  over  25  mm  in  thickness  is  normalized.  In  such  cases,  the  requirements  of 
fine  grain  practice  and  the  minimum  silicon  and  aluminium  contents  do  not  apply. 

4-1.3  Grade  111  steel  shall  be  supplied  in  the  fully  killed  condition  made  with  fine  grain  practice, 
with  the  use  of  aluminium,  and  other  grain  refining  elements  such  as  Nb,  V  and  Ti. 

5.  Freedom  from  Defects 

5.1  All  materials  shall  be  free  from  cracks,  surface  flaws,  segregation,  lamination,  pipe  and  other 
defects  which  will  be  harmful  to  the  service  of  the  material. 

5.2  Surface  defects  may  be  removed  by  chipping  or  grinding  such  that  the  thickness  of  the  material 
shall  not  be  reduced  below  93  percent  of  the  nominal  thickness,  but  in  no  case  more  than  3  mm  at 
the  dressed  location. 

5.2.1  Defects  which  cannot  be  removed  in  the  manner  indicated  in  5.2  may  be  removed  by 
chipping  and  grinding  followed  by  weld-depositing  of  metal,  provided  that; 

a)  before  welding  the  thickness  of  metal  shall  at  no  place  be  reduced  by  more  than  20  percent 
of  the  nominal  thickness; 
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b)  the  welding  is  carried  out  by  an  approved  procedure  using  approved  electrodes  by  competent 
operators; 

c)  subsequent  to  welding,  the  item   may  be  normalized  or  treated,   otherwise  at  the  manu- 
facturer's discretion;  and 

d)  all  portions  which  are  dressed  and/or  repaired  shall  be  smoothened  by  grinding. 

5.3  Any  repair  referred  to  in  5.1  and  5.2  shall  be  undertaken  only  after  approval  of  the  purchaser. 

5.4  Surface  inspection  and  verification  of  dimensions  are  the  responsibility  of  the  steel  manufacturer 
and  are  to  be  carried  out  on  all  materials  prior  to  despatch.  Acceptance  by  the  inspecting  authority 
of  material  later  found  to  be  defective  shall  not  absolve  the  manufacturer  from  his  responsibility 

5.4.1  In  the  event  of  any  material  proving  unsatisfactory  during  subsequent  working  or 
fabricating,  such  material  is  to  be  rejected  depending  on  the  mutual  agreement  between  the 
contracting  parties. 

6.  Chemical  Composition 

6.1  Ladle  Analysis  — \ja6\e  analysis  of  the  material,  when  carried  out  either  by  the  method  specified 
in  relevant  part  of  IS  :  228  'Methods  of  chemical  analysis  of  steel  {second  revision)  (issued  in 
parts)',  or  any  other  established  instrumental/chemical  method  shall  be  as  given  in  Table  1.  In  case 
of  dispute,  the  procedure  given  in  the  relevant  part  of  IS  :  228  shall  be  the  referee  method. 


TABLE  1     CHEMICAL  COMPOSITION 

Constituent 

Grade  1 
Percent 

Grade  II 

Percent 

(  See  Note  3  ) 

Grade  III 
Percent 

Carbon,  Max 

0-23 

0-21 

0-18 

Manganese 

see  Note  1 

0-70-1.40 

0-70-V50 

Silicon 

see  Note  2 

0-1 0-0-35 

0-1 9-0-50 

Sulphur,  Max 

004 

004 

0-04 

Phosphorus*  Max 

0-04 

0-04 

0-04 

Aluminium 
(  acid  soluble  ),  Min 

0-01 

— 

0-015 

Kote  1  —  For  Grade  I  steal  having  thickness  over  125  mm,  the  manganese  content  shall  not  be  less  than  2*5  times  the 
carbon  content. 

Note  2  —  At  the  purchaser's  option.  Grade  I  steel  may  be  supplied  in  rimming  quality  up  to  12*5  mm  in  thickness,  in 
which  case,  the  silicon  content  need  not  be  specified.  If  killed  quality  steel  has  to  be  supplied  silicon  content  shall  be 
between  0*1  to  035  percent. 

Note  3  —  Grade  11  steel  shall  be  made  with  fine  grain  practice.  In  case  deox'idants  other  than  silicon  are  used,  the 
specified  silicon  content  need  not  apply. 

^ote  4  —  When  aluminium  is  used  as  a  deoxidizer,  the  total  aluminium  content  shall  not  be  less  than  0"02  percent. 

Note  5  —  In  the  case  of  thicknesses  less  than  25  mm,  supplied  in  Grade  II  quality,  the  minimum  manganese  content 
shall  be  0*6  percent. 

Note  6  —  For  all  grades  of  steel,  the  sum  of  carbon  content  and  one-sixth  of  manganese  content  shall  not  be  more 
than  0*42  percent. 

Note  7  —  When  the  steel  is  silicon  killed,  the  product  analysis  shall  show  a  minimum  of  O'l  percent  silicon.  When 
the  steel  is  aluminium  killed  or  killed  with  a  combination  of  aluminium  and  silicon,  the  requirement  regarding  minimum 
silicon  content  does  not  apply. 

6.1.1  The  chemical  composition  shall  be  determined   by  the  manufacturer  on   the  ladle  sample  of 
each  cast.    The  manufacturer's  analysis  shall  be  accepted  subject  to  occasional  check. 

7.  Product  Analysis — The  product  analysis  shall  be  carried  out  on  the  finished  product  from  the 
standard  position.  Permissible  variation  in  case  of  such  product  analysis  from  the  limits  specified 
under  6.1  shall  be  as  given  in  Table  2, 

7.1  The  product  analysis  shall  be  conducted  at  the  rate  of  one  per  cast. 
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TABLE  2 

PRODUCT  ANALYSIS 

(  Clause  7  ) 

Constituent 

Variation  Over  the  S 
or  Under  the  iSAinimi 

Carbon 

0*03 

Manganese 

0-04 

Sulphur 

0005 

Phosphorus 

0005 

Silicon 

003 

Note  1  —  Variations   shall    not  be  applicable  both  over  and   under  the    specified  limits   in   several  determinations  in  a 
heat. 

Note  2  —  Product  analysis  shall  not  apply  to  rimming  steel. 


8.  Heat  Treatment 

8.1  When  required  by  the  customer,  plates  of  all  thicknesses  in  Grade  I  and  plates  of  thickness  up 
to  and  including  35  mm  in  Grade  II  shall  be  supplied  in  normalized  conditions.  Heat-treated  plates 
shall  be  tested  separately  from  plates  supplied  from  the  same  cast  in  unheat-treated  conditions. 

8.1.1  Plates  of  thicknesses  over  35  mm   in  Grade  II   shall  be  supplied  in  normalized  condition. 

8.2  Plates  of  all  thicknesses  in  Grade  111  shall  be  supplied  in  the  normalized  condition. 

9.  Selection  of  Test  Pieces 

9.1  Test  samples  of  the  required  size  shall  be  cut  either  transverse  or  parallel  to  the  direction  of 
rolling  from  the  end  of  the  material,  at  the  discretion  of  the  manufacturer. 

9.2  Test  samples  shall  not  be  cut  from  the  material  except  with  the  approval  of  the  inspecting 
authority. 

9.3  Before  the  test  samples  are  parted  from  the  rolled  materials,  full  particulars  regarding  cast 
number,  size,  weight  and  the  weight  rolled  shell  be  furnished  by  the  manufacturer, 

9.4  The  test  samples  shall  not  be  annealed  or  otherwise  subjected  to  any  further  heat  treatment. 
The  samples  appropriately  marked  may  be  parted  and  heat-treated  along  with  the  material. 

9.5  Any  straightening  of  the  test  samples,  which  may  be  required,  shall  be  done  in  cold  condition. 

9.6  The  cut  edges  of  the  test  bars  shall  be  so  finished  that  the  possible  influence  on  the  material 
due  to  the  cutting  process  is  satisfactorily  removed.  Ail  rough  edges  shall  be  smoothened  out  by 
suitable  means. 

9.7  The  points  from  which  test  samples  are  taken  shall  be  so  located  in  the  products  as  to 
yield  the  clearest  possible  information  regarding  properties  in  the  cross-sectional  and  longitudinal 
planes.  The  recommended  locations  for  taking  test  samples  for  plates,  sections  and  bars  are 
indicated  in  Fig,  1.  Alternately,  in  case  of  sections,  the  samples  may  betaken  from  the  Web. 

9.8  Bars  below  28  mm  in  section  shall  be  tested  without  machining.  In  the  case  of  bars  between 
28  and  71  mm,  the  test  piece  may  be  prepared  by  machining  the  sample  symmetrically.  Test  bars 
can  be  cut  from  the  standard  position  from  bars  over  71  mm  in  section. 

9.9  Plates  and  flats  up  to  28  mm  thick  shall  be  tested  without  machining  the  roiled  surfaces.  If 
practicable,  at  least  one  surface  shall  be  left  unmachined  otherwise  a  standard  test  specimen  shall  be 
prepared  from  thicknesses  over  28  mm. 
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10.  Tensile  Test 

10.1  Number  of  Tensile  Tests  ^  One  tensWe  test  shall  be  made  from  each  cast  unless  the  cast  is 
greater  than  40  tonnes  in  which  case  one  extra  test  shall  be  made  from  each  40  tonnes  or  part 
thereof.  Additional  tests  are  to  be  made  from  plates  for  every  variation  of  5  mm  in  thickness  of 
material  from  the  same  cast.  For  sections  and  bars,  additional  tests  are  to  be  made  for  every  variation 
of  20  percent  in  thickness/diameter. 
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FIG.  1     STRUCTURAL  STEEL   SECTIONS,  POSITION  AND  ORIENTATION  OF  SAMPLES 


10.2  Tensile  Test  —  Standard  tensile  test  bars  shall  be  prepared  in  accordance  with  the  requirements  of 
IS  :  1608-1972  'Method  for  tensile  testing  of  steel  products  {first  revision  )\  When  tested,  the  tensile 
strength,  yield  stress  and  percentage  elongation,  determined  in  accordance  with  iS  :  1608-1972  shall 
be  as  given  in  Table  3. 
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TABLE  3 

MECHANICAL  PROPERTIES 

Characteristic 

GradA  1 

Grade  II 

Grade  III 

Tensile  strength,  MPa* 

400-490 

400-490 

400-490 

Yield  stress,  Min,  MPa* 

for  thickness  of  sections 

<25  mm 

230 

235 

235 

>25  mm  <50  mm 

220 

235 

23^ 

Elongation,  Min,  percent  on  gauge 

22 

22 

22 

length  5'65v^5o* 

Note  1  —  For  gauge  lengths  other  than  5'65V^5o,  the  equivalent  elongation  shall  be  calculated  as: 

(-40 


r  V5"T"^ 


where 


n— equivalent  minimum  elongation, 

£=^specified  minimum  percentage  elongation  with  gauge  length  5'65\/"5o  , 
S=actual  cross-sectional  area  of  test  piece,  and 
I=dctual  gauge  length. 
Note  2  —  Requirements  for  products  over  50  mm  are  subject  to  special  agreement. 
♦1  MPa=1  N/mm«=0-102kgf/mm». 

10.3  Should  a  tensile  test  piece  break  outside  the  middle  half  of  gauge  len  *h  without  showing  the 
specified  elongation,  then  the  test  piece  shall  be  discarded  at  the  option  c  *he  manufacturer  and  a 
fresh  test  piece  submitted. 

11.  Impact  Test 

11.1  Impact  test  shall  be  applicable  to  Grade  II  and  Grade  III  steel  cni 

11 .2  Number  of  Impact  Tests  —  One  set  of  three  impact  tests  shall  I  onducted  from  the  thickness 
section  rolled  from  each  cast,  provided  the  finished  material  rolled  from  the  cast  is  not  more  than 
40  tonnes.  If  the  finished  material  rolled  from  the  cast  is  more  than  40  tonnes,  one  additional  test 
shall  be  conducted  from  a  different  sample  from  each  40  tonnes  or  part  thereof. 

11.2.1  For  thicknesses  over  35  mm,  where  an  approved  controlled  roiling  procedure  is  used  as  a 
substitute  for  normalizing,  impact  tests  are  to  be  taken  as  in  11 .2  except  that  one  set  is  required  for 
each  20  tonnes  or  fraction  thereof. 

'\^.Z  Impact  Test  Pieces— \xx\p^ot  test  shall  be  determined  on  standard  charpy  V-notch  type  test 
pieces  prepared  in  accordance  with  IS  :  1757-1973  'Method  for  beam  impact  test  (iV-notch)  on  steel 
( first  revision  )'.  Test  pieces  shall  be  cut  with  the  longitudinal  axis  parallel  to  the  final  direction  of 
rolling  of  the  material.  The  notch  will  be  cut  in  the  plane  at  right  angles  to  the  final  direction  of 
rolling. 

11 .3-1  In  case  of  sections,  the  test  pieces  will  be  cut  from  the  thickest  part. 

11.4  Impact  Test —  Tests  shall  be  carried.*  out  at— lO^'C  for  Grade  II  steels  and  at  —  40**C  for 
Grade  ill  steels. 

11.4.1  Three  impact  tests  shall  be  conducted  from  each  sample  selected  according  to  11.2 
and  11.2.1.  The  impact  test  shall  be  carried  out  in  accordance  with  IS  :  1757-1973.  The  average 
of  three  impact  values  shall  not  be  less  than  that  given  below  for  the  various  test  pieces: 

Dimer)sion  of  Test  Piece  Average  Impact  Strength,  Min 

mm 

10'OxlO'O 
lOOx  7-5 
lOOx   50 

11.4.2  No  individual  measurement  of  impact  test  shall  be  less  than  70  percent  of  the  value 
indicated  in  11.4.1. 

12.  Dimensions 

12.1  Unless  otherwise  agreed  to  between  the  purchaser  and  the  manufacturer,  the  nominal  dimensions 
of  rolled  steel  product  conforming  to  this  specification  shall  be  hi  accordance  with  the  relevant  Indian 
Standards.    Currently  available  Indian  Standards  are  listed  Ify  Table  -^ 


Grade  11 

Grade  III 

J 

J 

27 

27 

22 

22 

18 

18 

IS:  3039-1988 


TABLE  4     INDIAN  STANDARDS  WHfCH  GIVE  NOMINAL  DIMENSIONS  OF  ROLLED  STEEL  PRODUCTS 

(  Chuse  12,1  ) 

Relevant  Indian  Standard 

IS  :  808-1964  Rolled  steel  beam,  channel  and  angle  sections  (  revised  } 


Product 

Beam,  channel  and  angle  sections 


Bulb  angles 

Plates,  sheet  and  strip 


Flats 

Round  and  square  bars 

Bulb  flats 

Sheet,  piling  sections 

Channel  sections 

Hollow  sections 

Plates  for  ship's  hull  structure 


IS  :  808   (Parti  )-1978     Dimensions    for    hot-rolled    steel    sections: 
Part  1  Series  (  beams  )  (  second  revision  ) 

IS  :  808   (Part  2)-1978    Dimensions   for     hot-rolled   steel   sections: 
Part  2  Columns  —  SC  series  (  second  revision  ) 

IS  ;  808  (  Part  3  )-1979    Dimensions    for    hot-rolled    steel  sections  : 
Part  3  Channels  —  MC  and  MCP  series  (  second  revision  ) 

15:1173-1978    Specification    for    hot-rolled    and    slit    steel  tee  bars 
(  second  revision  ) 

IS  :  1252-1958    Specification  for  rolled  steel-sections,  bulb  angles 

IS  :  1730-1974    Dimensions  for  steel  plate,  sheet  and  strip  for  structural 
and  general  engineering  purposes  (  first  revision) 

Part  1  Plate 

Part  2  Sheet 

Part  3  Strip 

IS:  1731-1971     Dimensions   for  steel    flats  for  structural   and    general 
engineering  purposes  (  first  revision  ) 

IS  :  1732-1971   Dimensions  for  round  and  square  steel  bars  for  structural 
and  general  engineering  purposes 

IS  :  1863-1979     Rolled  steel  bulb  flats  (  first  revision  ) 

IS;  2314-1986     Specification    for    steel    sheet    piling    sections  ( //V^f 
revision ) 

18:3954-1966    Specification  for  hot-rolled  steel  channel  sections  for 
general  engineering  purposes 

IS  :  4923-1985     Hollow  steel  sections  for  structural  use  {first  revision) 

18:5488-1969    Dimensions  for  hot  rolled   steel  plates  for  ship's    hull 
structures 


13.  Tolerances 

13.1  Unless  otherwise  agreed  to  between  the  purchaser  and  the  manufacturer,  the  rolling  and  cutting 
tolerances  for  steel  plates  conforming  to  this  specification  shall  be  those  specified  in  IS  :  5488-1969 
'Dimensions  for  hot-rolled  steel  plates  for  ship's  hull  structure'  and  for  other  products,  the  tolerances 
shall  be  as  specified  in  IS  :  1852-1979  'Rolling  and  cutting  tolerances  for  hot-rolled  steel  products 
( third  rev/siof)  )\ 

14.  Retests 

14.1  If  any  test  piece  fails  because  of  faulty  preparation,  the  defective  test  piece  may,  at  the 
manufacturer's  discretion,  be  discarded  and  replaced  by  an  additional  test  piece  from  the  same 
product. 

14.2  When  the  tensile  test  on  the  first  sample  selected  in  accordance  with  9  and  10  fails  to  meet  the 
requirements,  two  further  tests  shall  be  made  and  tested  from  the  same  product.  If  either  of  the 
retests  fails,  the  material  is  liable  for  rejection. 

14.3  At  the  option  of  the  manufacturer,  rejected  material  may  be  resubmitted  after  heat  treatment, 
if  any,  and  may  be  accepted  with  a  fresh  set  of  tests. 

15.  identification  of  Materials  —  The  manufacturer  shall  sdopt  a  system  for  the  identification  of 
ingots,  slabs  and  finished  products  which  shall  enable  the  material  to  be  traced  to  its  original  heat, 
and  the  inspecting  authority  be  given  full  facilities  for  so  tracing  the  material,  when  required. 

16.  Mill  Sheets  — The  inspector  shall  be  supplied  with  at  least  two  copies  of  the  mill  sheets  or 
shipping  statements  of  all  accepted  material.  Separate  documents  should  be  given  for  each  grade 
of  steel.  The  documents  shall  contain,  in  addition  to  the  description,  dimensions,  etc,  of  the 
material,  the  following  particulars: 

a)  Purchaser's  identification  marks; 

b)  Identification  of  the  heat  and  product; 

c)  Identification  of  the  steel  works; 

d)  Identification  of  the  grade  of  steel; 

e)  Ladle  analysis  (elements  controlled  by  the  specification  only  ); 

f)  Order  or  ship  number  for  which  intended;  and 

g)  Condition  of  supply  when  other  than  as  rolled,  for  exanrpfe,  ncimelized  cr  ccrtroHed  relied. 
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16.1  If  the  steel  is  of  rimming  quality,  this  should  also  be  stated  In  the  document. 
17.  Marking 

17.1  Every  finished  product  shall  be  clearly  marked  by  the  manufacturer  in  at  least  one  place  with 
the  inspecting  authority's  brand.  The  following  particulars  shall  also  be  marked  on  each  product, 
unless  agreed  otherwise: 

a)  Manufacturer's  name,  or  trade-mark; 

b)  Grade  of  steel; 

c)  Cast  number;  and 

d)  purchaser's  identification  mark,  if  required  by  the  purchaser. 

17.1,1  Where  a  number  of  steel  materials  is  securely  fastened  together  in  bundles,  the  manu- 
facturer may,  subject  to  the  agreement  of  the  inspecting  authority,  mark  only  the  top  product  piece 
of  each  bundle,  or,  alternatively,  a  firmly  fastened  durable  label  containing  the  marking  may  be 
attached  to  each  bundle. 

17.2  Steel  shall  be  suitably  painted  with  a  colour  in  accordance  with  IS  :  2049-1978  'Colour  code 
for  the  identification  of  wrought  steels  for  general  engineering  purposes  {firsi  revisiony. 

17.2.1  Standard  marking—  Details  available  with  the  Bureau  of  Indian  Standards. 


EXPLANATORY    NOTE 

This  standard  was  first  published  in  1965  and  revised  in  1980.  The  present  revision  aligns  the 
standard  with  the  rules  of  the  International  Association  of  Classification  Societies  (lACS).  Anew 
grade  of  steel  designated  as  Grade  111  and  equivalent  to  grade  E  steel  of  the  lACS  rules  has  been 
incorporated  in  this  revision.  Grade  I  and  Grade  II  steels  specified  in  this  standard  are  equivalent  to 
Grade  A  and  Grade  D  of  the  lACS  rules. 

Notwithstanding  what  is  stated  in  this  specification,  the  grades  of  structural  steels  shall  conform 
to  the  statutory  requirements. 
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